Objective of the present work was to develop a simple and precise HPLC method for montelukast sodium (MON) and fexofenadine hydrochloride (FEX). The combination is used as anti-asthmatic, anti-allergic and is available in tablet dosage form. HPLC separation was achieved with a hypersil ODS-C18 (5 µ, 250 mm x 4.6 mm, i.d.) as a stationary phase and methanol: acetonitrile: 1% trifluoroacetic acid (80:10:10 v/v/v) as eluent, at a flow rate of 1.0 mL/min, UV detection was performed at 210 nm. The retention time of montelukast sodium and fexofenadine hydrochloride were found to be 5.1 and 3.7 min respectively. Results of analysis were validated by recovery studies. Result of studies showed that the proposed RP-HPLC method is simple, rapid, accurate and precise which can be used for the routine determination of montelukast sodium and fexofenadine hydrochloride in bulk and its pharmaceutical dosage form.
Introduction
Drug analysis plays an important role in drug development, manufacture and its therapeutic use. Number of drugs and drug formulations introduced into the market by pharmaceutical industries is increasing at an alarming rate. Almost half of all marketed drugs are combination preparations. Therefore it is essential to determine two or more drugs simultaneously. For estimation of drugs in pure and their dosage forms, HPLC method is chosen since this method is simple, sensitive and reproducible.
Novel combination of montelukast sodium (MON) and fexofenadine hydrochloride (FEX) is available as tablet dosage form in the ratio of 12:1 and is used in treatment of asthma.
Chemically montelukast is 2-[1-[(R)-[3-[2(E)-(7-chloroquinolin-2-yl) vinyl] phenyl] -
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3-[2-(1-hydroxy-1-methylethyl) phenyl] propyl -sulfanylmethyl] cyclopropyl] acetic acid.
Montelukast is a cysteinyl leukotriene receptor antagonist. It blocks the action of leukotriene D4 (and secondary ligands LTC4 and LTE4) on the cysteinyl leukotriene receptor CysLT 1 in the lungs and bronchial tubes by binding to it and is being used in the treatment of asthma 1, 2 . The recommended dosage of MON is 10 mg per day. The structure of montelukast sodium is shown in Figure 1 . Fexofenadine is a second-generation non-sedating selectively peripheral H1-blocker of the GI tract, large blood vessels and bronchial smooth muscle. Blockage prevents activation of the H1 receptors by histamine, preventing the symptoms associated with allergies from occurring. It is safer in treatment of asthma and urticaria 3 . The recommended dosage of FEX is 120 mg per day. The structure of fexofenadine hydrochloride is shown in Figure 2 . Figure 2 . Structure of fexofenadine hydrochride During literature survey it was found that, various HPLC methods have been estimated for the determination of montelukast sodium [4] [5] [6] [7] and fexofenadine hydrochloride [8] [9] [10] [11] in combination with other drugs but no RP-HPLC method has been determined till date. Hence an attempt has been made to develop and validate a simple, economic, rapid and accurate method. The proposed method was validated according to ICH guidelines 12, 13 .
The reported simple RP-HPLC method used methanol: acetonitrile: 1% trifluoroacetic acid (80:10:10 v/v/v) as a mobile phase. The goal of this study was to develop a method without using buffer in mobile phase, has less run time, and more sensitive compare to developed method for analysis of montelukast sodium and fexofenadine hydrochloride formulations, with extremely low LOD & LOQ values.
Experimental
A HPLC (Perkin Elmer) method was developed using a Hypersil ODS-C18 (5 µ, 250 mm x 4.6 mm, i.d.) with a PDA detector. The injection volume of 10 µL was used throughout the analysis. Data were acquired and analyzed by Total Chrome software. The tablet "Montemac-FX" with 10 mg of Montelukast sodium and 120 mg of fexofenadine hydrochloride was manufactured by Macleods Pharmaceutical Ltd. Mumbai. India. All other reagents used were of HPLC grade.
Method development and optimization
The standard solutions containing montelukast sodium and fexofenadine hydrochloride were run and combinations of solvents were tried to get a good separation and stable peak. From various mobile phases tried it was found that mobile phase containing methanol: acetonitrile: 1% trifluoroacetic acid with in ratio (80: 10:10 v/v/v) gives satisfactory result with sharp, well defined and resolved peaks with minimum tailing as compare to other mobile phases.
An adequate separation of both compounds was obtained using Hypersil ODS-C18 (5 µ, 250 mm x 4.6 mm, i.d.) column with flow rate of 1 mL/min. A typical chromatogram of separation of two components is shown in Figure 3 . Chromatogram for montelukast sodium and fexofenadine hydrochloride As montelukast sodium and fexofenadine hydrochloride exhibit significant absorbance at wavelength 210 nm, it was selected as detection wavelength for simultaneous determination of montelukast sodium and fexofenadine hydrochloride in pharmaceutical dosage forms.
Standard solution preparation
Montelukast sodium standard stock solution (25 µg/mL) Accurately weighed 2.5 mg of reference standard of montelukast sodium was transferred to 100 mL calibrated volumetric flask. About 25 mL of mobile phase was added and sonicated for 5 min to ensure complete solubilization. Then volume was made up to the mark with mobile phase to obtained standard stock solution (25 µg/mL) of drug and it was sonicated for 10 min. Stock solution was filter through a 0.45 µm membrane filter paper.
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Fexofenadine hydrochloride standard stock solution (300 µg/mL) Accurately weighed 15 mg of reference standard of fexofenadine hydrochloride was transferred to 50 mL volumetric flask. About 25 mL of mobile phase was added, sonicated for 5 min to ensure complete solubilization and then volume was made up to the mark with mobile phase to obtained standard stock solution (300 µg/mL) of drug. Stock solution was sonicated for 10 min and filter through a 0.45 µm membrane filter paper.
Preparation of calibration curve of montelukast sodium and fexofenadine hydrochloride
By appropriate dilution of the standard stock solution, different dilution were prepared to obtain concentration ranging from 2.5 µg/mL to 15 µg/mL for montelukast sodium and 30 µg/mL to 180 µg/mL for fexofenadine hydrochloride. From these solution 10 µL injection of each concentration of drug were three times injected separately and chromatographs are plotted under the conditions as described earlier. The detector set at 210 nm and peak areas were recorded. The individual chromatograms of standard MON and FEX are shown in Figure 4 and 5. The standard calibration curve was plotted separately as peak area versus respective concentrations of MON and FEX. The linearity of both drug found in acceptable range.
Standard calibration data for MON and FEX are shown in Table 1 
Analysis of marketed formulation
Twenty tablets were weighed accurately and triturate to produce fine powder. A quantity equivalent to 10 mg of MON and 120 mg of FEX was weighed and transferred to 100 mL volumetric flask. 25 mL mobile phase was added it was sonicated for 5 mins and volume was made to 100 mL with mobile phase. Again sonicated for 10 mins and filtered through 0.45 µm membrane filter paper. By appropriate dilution of this solution with mobile phase a sample was obtained solution within the concentration range for two drugs. A 10 µL volume of each sample solution was injected into HPLC system for six times under the chromatographic condition as stated above. The area of each peak was measure at 210 nm.
Validation procedure
The method was validated for the parameters such as system suitability, specificity, linearity and range, accuracy, precision, ruggedness, and robustness. System suitability of the method was evaluated by analyzing the repeatability, peak symmetry (symmetry factor), theoretical plates of the column, resolution between the peaks, capacity factor and relative retention. Specificity was also determined in the presence of excipients used in formulation, and chromatogram was observed and compared with that of a standard peak. To evaluate linearity of the method, serial dilutions were made from a standard stock solution in the working range.
To determine accuracy of the method in dosage formulation, a working standard of a drug was prepared. Samples for recovery studies were prepared by spiking known amount of working standard at three concentration levels (80%, 100% and 120%) and analyzed. The precision of the method was investigated with respect to repeatability. To determine intermediate precision, standard solutions of the drug at the 100% concentration level were analyzed three times within the same day (intra-day variation) and on three different days (interday variation). Robustness studies were performed on method precision by making slight variations in flow rate, amount of the mobile phase and pH changes.
Results and Discussion
Goal of this study was to develop a rapid, easy accurate, precise, reliable and least time consuming HPLC method for the analysis of from the combined pharmaceutical formulation.
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Newly developed method has been validated as per guidelines of the international conference on harmonization of Technical requirements for the registration of pharmaceutical for Human use [ICH 2005 ] and has recommended the accomplishment of specificity, linearity, precision, accuracy, ruggedness and robustness of the method.
Specificity
It is the ability of an analytical method to assess unequivocally the analyte of interest in the presence of components that may be expected to be present, such as impurities, degradation products and matrix components. The proposed method is quite selective. There was no other interfering peak around the retention time of montelukast sodium and fexofenadine hydrochloride; also the base line did not show any significant noise.
Linearity
The linearity of an analytical method is its ability to obtain test results in direct or well defined mathematical transformation proportional to the concentration of analyte in samples within a given range. It should be established across the range of analytical procedure. Linearity is generally represented as the correlation coefficient, the slope of regression line, etc. The results of linearity studies are given in Table 3 . 
Analysis of MON and FEX in combined tablet dosage form
Different concentrations of tablet sample were prepared by serial dilution technique and concentration of 10 µg/mL of MON & 120 µg/mL of FEX was used for analysis. The results of marketed formulation studies are given in Table 4 . 
Precision
Precision of the method was verified by using tablet stock solution. The repeatability indicates the performance of the HPLC instrument under chromatographic conditions. Intraday and interday precision was determined by repeating assay for six times in same day for intraday precision and on different day for interday precision Studies. The results of these analyses are shown in Table 5 , 6 & 7. 
Recovery studies
The accuracy of the method was determined by calculating recoveries of MON and FEX by the standard addition method. Known amounts of standard solutions of MON and FEX were added at 80, 100 and 120% levels to pre quantified sample solutions of MON and FEX. The result of recovery study along with its statistical validation was shown in Table 8 & 9. 
LOD & LOQ
The detection limit of an individual analytical procedure is lowest amount of analyte in a sample that can be detected but not necessarily quantitated as an exact value. The quantitation limit of an individual analytical procedure is the lowest amount of analyte in a sample that can be quantitatively determined with suitable precision and accuracy. In order to estimate the limit of detection (LOD) and limit of quantitation (LOQ), the signal-to-noise ratio (S/N) of 3 and 10 was determined for six replicate determinations.
LOD and LOQ were 0.000265 and 0.000785 respectively for MON and 0.000177 and 0.000517 respectively for FEX, pointed towards adequate sensitivity of the method.
Robustness of the method
The robustness of an analytical procedure is a measure of its capacity to remain unaffected by small, but deliberate variations in method parameters and provides an indication of its reliability during normal usage.
To evaluate the robustness of the method, deliberate variation were made in method parameter such as, change in flow rate, pH of the buffer, column temperature and ratio of mobile phase. The results are shown in Tables 10(a-d) . To ascertain resolution and reproducibility of the chromatographic system, system suitability parameters were studied (Table 11 ) and summary of validation parameters of proposed method are given in Table 12 . 
Conclusion
It is a well known that the validation procedure is an integral part of the analytical method development. Therefore, the developed method was validated according to the ICH guidelines Q2 (R1). Based on the results, it can be concluded that above developed RP-HPLC method is suitable for estimation of montelukast sodium and fexofenadine Hydrochloride in tablet formulation. Hence this method can be used in quality control for routine analysis of the finish product.
